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(71) We, Istag A. G. Suhr/Ag, a 
Body Corporate organised under the Laws 
of Switzerland, of 363, Hint. Dorfstrasse, 
Suhr, Aargau, Switzerland, do hereby de- 
5 clare the invention, for which we pray that 
a patent may be granted to us, and the meth- 
od by which it is to be performed, to be 
particularly described in and by the follow- 
ing statement: — 

10 The invention relates to a plug cock hav- 
ing a spherical plug which it rotatably moun- 
ted to be able to connect inlet and outlet 
passages in the cock body, the plug being 
engaged by rings at the openings of the 

15 mlet and outlet passages. 

In the majority of such plug cocks the 
sealing is effected in that the ball plug is 
forced by the action of the fluid medium 
against the ring situated on the low pressure 

20 or downstream side and thus seals with that 
ring. In recent years, there has been an in- 
creasing demand, that in such spherical plug 
cocks an additional seal should be obtained 
by the sealing clement on the high pressure 

25 side.^ The known designs which meet this 
requirement utilise rings of synthetic or simi- 
lar materials in the cock body, these having 
a flexible portion, e.g. a lip, held in contact 
with the plug by the assembly stress so that 

30 on the high pressure side the inlet pressure 
acts to urge the flexible portion into con- 
tact with the ball and assists the seal.. A 
major portion of each ring then serves for 
seating the ball plug; the ring on the low 

35 pressure side, i.e. the downstream ring per- 
forms this function and at the same time 
effects the seal on this side. Since the plug 
is forced, when subjected to pressure, asainst 
the ring on the low pressure side until the 

40 resistance thereof against deformation is 
high enough, the flexible portion of the ring 
on the high pressure side must yield to such 
a degree that it follows this movement of 
the ball in order to maintain the fluid seal 

45 on the high pressure side. The material of 
the rings accordingly must have on the one 
hand the required yield characteristics and, 
at the same time, it should sufficiently resist 
deformation to effect a seating of the ball 

50 on the low pressure side without an exces- 
[Price 5s. Od. (25 p)] 



sive displacement of the ball. Since such 
rings have to seal under various pressures, 
r fjf, ^verging requirements often cannot be 
tulftlled. Furthermore, the known single piece 
sealing elements are of a relatively compli- 55 
cated shape, and the flexible parts are highly 
stressed, because they are subjected to con- 
siderable deformation as compared with 
their relatively small dimensions. 

It is an object of the invention to provide 60 
an improved plug cock which will avoid 
the disadvantages of the cocks mentioned 
side VC m effeCting a seal on the hi ^ h P^ssure 

According to the invention, respective 65 
ring-form sealing engagement devices are 
provided on the upstream side and on the 
downstream side of the ball plug, each en- 
gagement device comprising a seating ring 
tor the ball, and a separate sealing ring that 70 
is m the form of a dished spring in its un- 
stressed condition, the sealing ring being ar- 
ranged on the side of the seating ring axially 
further from the ball plug centre, a radially 
outer region of the sealing ring being arrang- 75 
ed to seal against the cock body and a rad- 
ially inner region being urged against the 
ball plug to effect sealing of the ball plug 
on the upstream side, the ring being stressed 
during assembly by the sealing engagements 80 
ot said radially inner and outer regions which 
apply axially opposite forces to said regions 
of the ring tending to reduce or remove its 
conicity. 

In operation, the cock is sealed on the 85 
high pressure side by the sealing ring and 
on the low pressure side by the seating ring. 
These rings can be designed for their differ- 
ent functions, Le. the sealing rings can be 
given the correct dimensions and can be 90 
made of the correct material for obtaining 
an efficient seal and a high flexibility, while 
the seating ring can be made so that, it yields 
as little as possible. The ball is thus subject- 
ed to only limited axial movements in use 95 
even at widely differing pressures, so that 
the sealing rings are little stressed by the 
fluid pressure. A construction according to 
the invention can offer an additional safe- 
guard if the inner edge of the sealing ring 100 
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should be damaged since this will continue 
to press against the seating ring and the two 
together effect a certain, though usually in- 
complete, seal. 
5 Preferably, the outer region of the sealing 
ring is cylindrical when in an unstressed con- 
dition and effects a seal in conjunction with 
a cylindrical recess in the cock body. In the 
prestrcssed condition of the ring, i.e. upon 

10 compression of the conical shape, the outer 
region bears under tension against the cyl- 
indrical recess and thus effects a stable seal. 
If the sealing ring is thickened towards its 
outer edge an additional bending deforma- 

15 tion can be imparted to the ring on the low 
pressure side towards the region of its inner 
edge when it is prestressed. 

The sealing ring may be made of many 
different materials, including metal, and it 

20 can be arranged to be completely flat in its 
pretensioned built-in condition, or to retain 
some of its conicity. However, it is important 
that the change of the conicity does not ex- 
ceed a maximum value dictated by the mat- 

25 erial used such that no permanent deforma- 
tion is caused. Advantageously the sealing 
ring is of p.ti.e. and the modification of its 
conicity between the unstressed and pre- 
tensioned condition is in the range of 2° to 

30 15°, preferably 5° to 10°. 

For higher fluid operating pressures, it is 
advantageous if each seating ring is axially 
displaceable in the body, since this then per- 
mits the sealing ring on the high pressure 

35 side to move freely and follow the displace- 
ment of the ball caused by the pressure, yet 
nevertheless to act as a support for the seal- 
ing ring against the pressure. The seal on 
the low pressure side between the body and 

40 the seating ring is then completed by the 
sealing ring being clamped between these 
parts. For particularly high operating pres- 
sures, it is advantageous if the mobility of 
the seating ring is limited by an abutment 

45 that will restrict compression of the sealing 
ring to a predetermined value. It is thereby 
possible to avoid overstressing the sealing 
ring on the low pressure side, to avoid dam- 
aging this ring and to limit axial movements 

50 of the ball plug. The abutment can be pro- 
vided either on the body wall or on the 
seating ring. If that face of the movable 
seating ring remote from the ball plug is 
in a plane perpendicular to the axis of the 

55 cock, the sealing ring on the low pressure 
side is pressed completely flat, so that, as 
previously mentioned, provision is made for 
the sealing ring to be bent by the ball in- 
stead of being compressed at its radially 

60 inner region and permanently deformed. 
Howeverrit is also possiM? to form the seat- 
ing ring in such manner i\:-M the face remote 
from the ball plug his z. cuxHCity that in- 
clines towards the ba'i jriuu whereby the 

€5 sealing ring on the iovi pis_sure side can 



be given sufficient clearance without requir- 
ing additional bending of its radially inner 
region. 

The seating ring can be designed to be 
resistant to deformation under operating 70 
conditions and may comprise a metal con- 
struction having good antifriction proper- 
ties. , 

The invention will now be more particu- 
larly described with reference to the ex- 75 
amples illustrated in the accompanying 
drawings, wherein : — 

Figure 1 shows a spherical plug cock ac- 
cording to the invention in axial section; 

Figures 2 and 3 illustrate seating and 80 
sealing rings on the low pressure side of 
two alternative modified spherical plug cocks 
according to the invention; and 

Figure 4 shows a further plug cock ac- 
cording to the invention having a three- 85 
part body. 

The spherical plug cock shown in Figure 
1 comprises a two-part body or casing 1 
which encloses a ball plug 2. This plug is 
operable by an actuating stem 4 which is 90 
sealed towards the outside by means of an 
O-ring 3. The plug 2 is guided in the casing 
by seat rings 5 which are held against axially 
outward movement by shoulders 6 provided 
in the casing. Adjacent the face of the seat 95 
rings turned away from the plug, dished 
spring sealing rings 7 of p.t-f.e. (polytetra- 
fiuorethylene) are inserted into the casing. 
The sealing rings are pretensioned when the 
cock is assembled, Le. due to being com- 100 
pressed by the ball plug they are flattened 
with respect to their unstressed conical shape 
directed towards the ball plug. Thus, the 
rings 7 are held by their outer radial regions 
with pressure against the casing and at the 105 
same time by their inner radial regions bear 
against the plug; this pressure increases cor- 
respondingly on the high pressure side, i.e. 
on the upstream sealing ring upon admission 
of pressure fluid to the cock and thus the 110 
sealing effect is enhanced by the increased 
fluid pressure. The spherical plug cock ac- 
cording to the invention is represented as 
havina the pressure admission on the right- 
hand "side; on the low pressure side the 115 
downstream seat ring effects a seal by bear- 
ing aaainst the shoulder 6. The seat rings, 
in such a construction, preferably consist 
of a reinforced plastics material, for example 
of a filled p.t.f .e., so that the movement of 120 
the ball plug due to deformation remains 
as small as possible. The sealing ring on the 
low pressure side is slightly more biased 
than the sealing ring on the high pressure 
side, but is not pressed to be completely 125 
flat. 

Figure 2 is a fragmentary view of a modi- 
fied spherical plug cock according to the 
invention and shows a sealing ring and as- 
sociated seat ring on the downstream side 130 
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of a cock construction for higher operating 
pressures, pressure fluid admission being 
again effected from the right-hand side. The 
seat ring 10 consists of an annular metal 
5 body which is provided with a ring of plas- 
tics material 11 inserted into the surface 
facing the ball plug, this ring being prefer- 
ably of p.t.f.e., which arrangement results 
in a relatively small frictional resistance. On 

10 the low pressure side the inner edge of the 
sealing ring 12 bears sealingly on the ball 
plug, the radially inner region of the ring 12 
being deformed by the pressure of the ball 
plug. The seat ring 10 bears against the seal- 

15 ing ring 12, so that at the outer radial region 
of the ring 12 a seal is obtained to complete 
the sealing of the low pressure side. The 
seat ring which is guided in the same bore 
in which also the sealing ring is inserted, is 

20 provided with a shoulder 14 at its end dir- 
ected towards the ball plug pivot axis, which 
shoulder co-operates with an annular face 
15 on the casing 16. This shoulder prevents 
the seat ring from moving too far in the 

25 direction towards the sealing ring, whereby 
excess pressure on the sealing ring and dam- 
aging thereof is avoided. The sealing ring is 
provided with a thickened portion towards 
its outer rim. so that there is an annular 

30 space in which the radially inner portion 
can be deformed by the pressure of the plug. 
If the sealing ring is to be of constant thick- 
ness, this effect could also be obtained by 
recessing the wall of the bore in the casing 

35 to the shape indicated by dotted lines. 

Figure 3 shows the sealing and seat rings 
on the downstream side of a further em- 
bodiment of spherical plug cock according 
to the invention, in which the sealing ring 

40 is not pressed flat. The thickness of the 
sealing ring 20 is so dimensioned that the 
outer rim of the ring slightly projects beyond 
the shoulder 21 provided between the two 
bores for the sealing ring and the seat ring. 

45 The seat ring 22 which in this case consists 
of a metal ring coated with plastics mat- 
erial, is supported by a flat outer portion of 
its end face bearing on the sealing ring, 
whereby the seal on the low pressure side 

50 is effected. The major portion of the end 
face 23 of the seat ring 22 facing the sealing 
ring is provided with a conicity directed to- 
wards the ball plug and thus does not in- 
terfere with deformation of the sealing ring 

55 that results from the pressure of the plug 
in the same manner as the embodiment of 
Fig. 2. With the constructional examples of 
Figures 2 and 3, the manner of sealing on 
the low pressure side has been described in 

60 each case in some detail but these respective 
arrangements effect sealing on the high pres- 
sure side in the same manner as in the ex- 
ample described with reference to Figure 1 
and further explanation is therefor unneces- 

65 sary. 



In the spherical plug cock represented 
in Figure 4, the sealing and seat rings are 
inserted in a middle part 30 of the casing 
in which also is mounted an actuating stem 
32 for ball plug 33, which stem is sealed 70 
by an O-ring 31. In this construction the 
seat rings 34 are inserted in the through 
bore provided for the ball plug in the middle 
part 30 of the casing, while the sealing rings 
35 of p.t.f.e. seal against the greater diam- 75 
eter of recesses 36 in the end faces of the 
part 30. Each recess is so dimensioned that 
when assembling the two casing ends 37 
(which are drawn together by tensioning 
screws, not shown) at the same time a seal- B0 
ing of the casing joints between the middle 
part and the end parts thereof is obtained 
by the scaling rings 35. The seat rings 34 
which consist of filled plastics material or 
graphite, are practically fixed owing to being 85 
clamped between the ball and the end faces 
38 of the sealing rings. The end faces 39 
of the seat rings 34 have a conicity which 
is directed towards the ball^and a space of 
wedge-shaped cross section is formed be- 90 
tween the opposite end faces of the seat 
rings and the sealing rings, so that the seal- 
ing rings can always freely deform and seal 
m the manner as described above with re- 
erence to the other examples. 95 

WHAT WE CLAIM IS : — 

1. A spherical plug cock having a ball 
plug which is rotatably mounted in a body 
of the cock and sealing against ring-form 
engagement devices surrounding the open- 100 
ings of the inlet and outlet passages to the 
plug, each said engagement device compris- 
ing a seating ring for the ball, and a separate 
sealing ring that is in the form of a dished 
spring in its unstressed condition, the seal- 105 
ing ring being arranged on the side of the 
seating ring axially further from the ball 
plug centre, a radially outer region of the 
sealing ring being arranged to seal against 

the cock body and a radially inner resion be- 110 
ing urged against the ball plug to effect seal- 
ing of the ball plug on the upstream side, 
the ring being stressed during assembly by 
the sealing engagements of said radially in- 
ner and outer regions which apply axially 115 
opposite forces to said regions of the ring 
tending to reduce or remove its conicity. 

2. A spherical plug cock according to 
Claim 1 in which said outer region of the 
sealing ring is cylindrical in the unstressed 120 
condition and effects a seal in conjunction 
with a cylindrical recess in the cock body. 

3. A spherical plug cock according to 
Claim 1 or 2, in which the sealing ring is 
thickened towards its outer edge. 125 

4. A spherical plug cock according to any 
one of Claims* 1 to 3. in which the sealing ring 
is of p.ti.e., the alteration in the conicity 
of the dished spring between its pre-assembly 
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and its stressed, assembled condition being 
between 2 and 15°. 

5. A spherical plug cock according to 
any one of Claims 1 to 4, in which each 

5 seating ring is arranged to be axially dis- 
placeable in the body. 

6. A spherical plug cock according to 
Claim 5, in which the axial movement of the 
seating ring is limited by an abutment per- 

10 mitting a predetermined maximum compres- 
sion of the sealing ring. 

7. A spherical plug cock according to 
Claim 6, in which said abutment is formed 
between a first recess for the sealing ring 

15 and a second recess for the seating ring of 
greater diameter than the first recess. 

8. A spherical plug cock according to 
Claim 6, wherein the seating ring has a 
portion adjacent the sealing ring of the same 

20 outer diameter as the sealing ring and has 
an element providing said abutment at a 
portion remote from the sealing ring. 

9. A spherical plug cock according to 
Claim 7, or 8, in which the end face of the 

25 seating ring remote from the ball plug is in 
a plane perpendicular to the axis of the cock. 

10. A spherical plug cock according to 
any of Claims 1 to 8, in which the end face 



of the seating ring remote from the ball plug 
is conical and tapers radially inwards to- 
wards the ball. 

11 A spherical plug cock according to 
any of the Claims 1 to 10, in which the 
seating ring is of a rilled plastics material. 

12. A spherical plug cock according to 
any of Claims 1 to 10, in which the seatmg 
ring is of metal coated with a plastics mat- 
erial 

13. A spherical plug cock according to 
any of Claims 1 to 10, in which the seatmg 
ring comprises an annular body of metal 
having a ring of plastics material providing 
a contact surface with the ball plug. 

14. A spherical plug cock according to 
any one of Claims 11 to 13 wherein the 
plastics material is p.t.f.e. 

15. A spherical plug cock constructed 
and arranged substantially as described here- 
in with reference to any one of the figures 
of the accompanying drawings. 

MEWBURN ELLIS & CO., 
Chartered Patent Agents, 
70/72, Chancery Lane, 
London, W.C.2., 
Agents for the Applicants. 
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